Differential expression of drug-resistance-related genes between sensitive and resistant blasts in acute myeloid leukemia.
Drug resistance constitutes a considerable problem in the therapy of acute myeloid leukemia (AML). In order to identify genes which might be related to drug resistance, we retrospectively studied gene expression patterns in blast populations of 14 patients with de novo AML, focusing on known or potential resistance mechanisms against cytosine arabinoside and anthracyclines. Following induction and postremission chemotherapy, 7 patients achieved a complete remission (CR) for more than 1 year, while 7 patients showed blast persistence (BP) after induction and salvage chemotherapy. Gene expression analysis was performed using RNA extracted from archived guanidine extracts and Affymetrix HGU133A gene chips. We utilized the Gene Ontology category Biological Process to select genes implicated in DNA metabolism, nucleoside and nucleotide metabolism and transport, reactive oxygen species metabolism, apoptosis and response to drugs and identified 32 differentially expressed genes. From this functional perspective, we found differences between the CR and BP groups with regard to nucleotide metabolism (PBEF1, G6PD; p = 0.048), apoptosis (TNFAIP3, TNFAIP8, MPO, BCL2A1, BAX, SON, BNIP3L; p = 0.039) and reactive oxygen species metabolism (SOD2, KIAA0179; p = 0.048). However, the attempt to construct a predictive model of chemoresistance failed. BP samples had a 2-fold higher expression of CD34 than CR samples. Thus, our findings are in line with reports describing differences in apoptosis resistance between CD34+ and CD34- blast populations. Taken together, our results suggest that drug resistance in AML is a heterogenous phenomenon that might be better defined by means of disturbed biological processes than by focusing on the alteration of the expression of distinct genes.